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Abstract 



PROBLEM TO BE SOLVED: To form a metallic compd. thin film stable in characteristics at a low temp, 
substrate temp, at a high speed without preventing damage to the thin film! 

SOLUTION: A pair of same kinds or different kinds of magnetron sputtering targets 29 and 49 electrically 
insulated from the ground potential are used, and AC voltage is applied from the ground potential to 
respective targets alternately to the plus and minus to make either target a cathode and another target an 
anode, and a stage in which a metallic extra-thin film composed of metal or the imperfect reactant of the 
metal is formed on a substrate in a vacuum tank 1 1 and a stage in which the metallic extra-thin film is 
brought to contact with the active seed of electrically neutral reactive gas, and the metallic extra- thin film is 
brought to react with the active seed of the reactive gas and is converted into a metallic compd. extra-thin 
film are successively repeated to form and deposit plural layers of the metallic compd. extra-thin films, by 
which the metallic compd. thin film with objective film thickness is formed on the substrate. 
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iz V ^-r ixA^:^o - y y h y - H t 0 fi!j:^r <7) ^J' 
i,z^m>^^^L^mcoyp^^Rmnpt>^j:h^simmi: 

^S-fk-^SWMSr^JWgfig UT«l«-r S ^ t J: 
[iS*:fl2] 1-1 OOKHz<OKHc0^g!E?£E&EP 

ja^sif^ii 1 \,ztm(7^±mi\L^mmf^mm-nm. 

( 4 ] K^>&.ii:^ ^ MX hX^WAn.-)) ^ EPSD 

0 m L T ^E^i^M t \mf± t yjRjC $ I. 1 ~ 

[ ii^JS 5 ] mflB:?^ 'J -y H t'^'^lV^ ■ T-* t -y ^-v • 
'J y Ft/itivyPf- • y h • ^'J -y h't'$>Sf»*fl 

T : wmmi^t>^^\.zw^^fitz-'n<r>mk^fz\t 

-^rcOrJ'-y-y Yt^tiV-Yht£^'m(r>-9~¥ '/ Vif 
rj-Ytts:^i.o\.z\^XW^\iZ. ^m^v^U^JStO 



■^mimmt:mwimfS.ixim-thzti,zx'o. sm 
tt^mmco±mM-^mmmmwL±izMmi-i>zt ^ 

[i»*3S7 ] 1 - 1 0 0 K H z c0liHcO355S^S-Ep 

[11^9 ] fnesitasr^i-^vstta^iis 

m^>&ij7.^mx\.-%W^0M.-h-kmxth^t^zi. 

*»^.?tm¥4^T'^.-i.m^fc ilX-f :t>'^MtR6<){c h 9 -y 
Tb, mmWl^+ttiO^SttaS-iMlKWt^jljUi-L 
-y Yh-k^x. . mmS^JtC+ttcOSttaSr^r 

D-fe xy- i^tcfti^-r h 6 ~8 ^■ri^*>-«^c 
mw^ 1 0 ] Htrie^^'j -y h*^', -t/u^ • r>'^'•y^A' 

• i/iJ y ■ X'J y h ■ ^^'J -y Kt'ASIlS 

X-e^gStLT, n^^(ry^^<n±%mwm^z^^ 
iv^ffmwk^mx,. ^<n-a^)vimmiz\o<dY.wx 

~5 OMH z<7)SJ^»l;:'3S-EPJnU-Cr7Xv$:f6^$ 

x-^^gpfcLT. n&^<nvm.wcr)-mm\,zm^%'i(k 

OKHz— 5 OMMzcOiaJaa^H^jSrEPJllLTr^X-? 

[ mm. 1 3 ] B!nestt«?6^^McoRjCtt;<rxr 5 

X-r^^SStLT. RJE^'xr^X-e^^gPrtSBtc^^ 
4^cO«^SriJSL, JlOT^^^figtcl 0 0KHz~5 

0 M H z <7)SJSS[^tl 2: EPJD LT r^XvSr^l^S-tfrl, 

^a^^sr7xvi^*jisrfflv^«,n^^9 tcfe«i<o^ 

X-?5l^gS t LT , S:i35;^'xf6^gBi*|gpiC3 ;P^^<7)m 

1 0 0 KH z-5 OMH z<OSJ^?Sl;:')?rEnjDLTiJi« 

IS-^Mr 9 X-7 1 ^fifS-^Sr 5 X-7 i: r 7 

[ mm 1 5 ] t!nefSttaf&±ggc7)Sttaco3T6^s!i 

V-^r^XvSrS&^S ^i:&iiS<Jl 9 — 1 4 tfOV -i-rix*^ 
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im^m 1 6 ] mm^m^mmffimmcm^ 
~3 0 o^^'^^sKffim.^imfS.i-h^m^-^ 

im^m 1 7 } mmi,ztnfhmm(Mi:m±-thfzif) 

[ W*ja 1 8 ] if *ii 6 tcifi®j<7)^gST'*) o t , 
• • '£^iz^ ^mmam^thsmryu- vm 

[000 1] 

■V ^ 'J yymizx 0 . mmz^^Lx . ^^oiSjU^r^jK 

[0002] 

X. mm ■ mim ■ ^-ftftc^j: ^^^js-ft^^^^^ 
® mm^ (RF ) «j®5rffl«,^-c, ^mt-^^-y-y 

© SeS (DC) mSrfflV'iT. ^m.^-y'yhl,ZRm 

{:mx LX ftm-tS, D CKSm-^if^^ h a 
■y ^ U y^-'trj; 0 fSajgfiS-ri.:^, 
[0003] X^ii^Vmimh t JaT<7)^S^*'=J)l. . 

^X'$)&. ) 

o yyx-?i,zxy) w^coiMim^m^^ 1 1 o o -cmT 

^¥T'J>€.. ) 

i>mmi,zxf&tf^^±-rtiEm(,z^^b^z. htih . 



ti^mimmizmil, hh^mmnzr-i'mim 

( 0 0 0 4 ] x.'t>y ^' y yi^^j:}£x-^^(>lxhit-^iimm 
(i. ^(^mmMX'hh^ ■ mm ■ nmt^x^t^^^ 

(oim-ch*). 3K^M. w^m, ^mm:k'izmm^ti 

•i-siOz mmi:i^i^-t&t^. -mmizii^ sio^ 

huyxz-iy^oy^iz^isiOi mmimmbtz 

'0. Si ^-y-y h ^DCSjl5ri?6fl|LTD 
CV:?';t-.hn>' • x^N'-y ^"J y^tcj; S i O^Um^ 
mm-h, :L<rm. XJt^y:Sr>jy^(7)fyj^:^'xX'$ihA 

r tw\mzmx$ti^Kmii^'xx'hi.mm*<^+^x' 
$>htm^$ixhmm<ommis i Ox. (x<2) 

izi.'ommc^x&im±ta>f}K z<nm-^iziimm(o 
nmmmi^mmmconmmmiit^x' 1/5-1/1 

[0 0 0 5] tfzzcot^mxLfzRm^^'xt^^ ^-y 

•y htfO^HT'^lEUS i O2 i'B^-th. ^CDS i O2 

\,zyyX-7ff:i7)\^::fyy3x^^y. l^y7X^:^y 
(ry-H) t^Wfrr-^RH^fciL, ^ 

® ^-^f yV i^Vii^mmzmW. L ^ ?B« $ ito-:>J, i> 

i^^-C3i^ S i 0^(7mmm?*■. $ ^>=3:^S1®SC« 
[0006] ^^JgiOjST't . -^W{C;?.M'.y ij >- 
JlI»:63C-ClT5^^1ffcit«fLl/'2-l/l 0^ 

wmf^hh, t.fz—m.mzxny9')ynt. r^xv 
\ >M^^^^-immvh h . ^ inximz-mmmm: 

S>i.. JiUi(7)^*^Pa1IIfc^0'fb-^ft?IM&X.'N-.y ^ 'J V 

[0007] 2|s:tiJ«HA{i5tlc, OTOiS^^tf^-^^c, 
® x)^'y'9^}:/'f{,zi,'0^-9y'm(r>^m,t^hts:hmn 



(4) 



11-279758 



K<7)^]S^b^»M^®fig-r s . (mtma -1951 
i.zmm.-thJint , ciio^jKc^^r^xvjisic j: 
±mit-^:^Wki:mm-h . ( 8-176821 

[0008] L*^L^A^'^>, ±ia®c7):^ffitc;RILT{i, 

-mm b m&^m^^' K'^mx-hKi. ^ tyi,zzti(i>(,zi^ 

\\ M^comm. :^i"J-ymMmMS.<^m:kl,zJ:hm 
mvmmm^m. -:i.-hyy^'flzX&iELm±.^^j:b' 

=?-{Ar^:^y. Km:^':^^:^y. «^ ) i:y'yX^b 

Lxmmzms^hfzi^. ^mMiTf.zX'^xmmtw^ 

CO 0 0,9] 

m^<r)mm^m^-thizm.L. mmzjc'S'thy^-'Ji 
Lxmrn-hztimmt-th, 

[0 0 10] 

mm-nm\i, ^mmm^hmM.mzmm^titz~ncr) 

v^mw ^ix^ix<7)9~y-/h<,zim.mjm^hyyx 
t-^^ i'Xi.z^iiz-m^mK^m^-thzti.zxy) ^ ^ 
i,z\^i^ni)^-fj<n ^—y-vhifi^v-vf^j:^ m)i<n-^ 
-y-y hA^ry-Kt^ri.i'SCL, M^vinx-msLi. 

BWL-fhTMt. z<r>±mmmzm%mi.z'^'&^j:Km 

<7)«ttai: ^K]B^ Lubx-^m.it-^^mmmz^m'^ l 

[0011] ^^a^(r>^mmi,i. ^•o>'>C^^••y 
rJ' U yymmzis\,^x : gf%me*»ii>m^W(c«^§)K 

<?> r 7 X t V -f -f-Mz^iz^mMKi: £(m-t& Ztl,z 



^mm-i>iMin^j:om^y-n-kxY-yt 
x^m^-^immz^^ tub «. liss-^T^ 0 

LT^r Q-bxy- >'tc;RJEtt;^'x*vIA-r ■& db^ 
l^A-t&mm^&bimi. ; S^^^ro-fexy-:x 
t RjsBrn-fexy- y t coia-cs« JSiS:igiS 0 ii L-c 
mmt. ^m-it-^i^m^m^mi^LXim 
-rtzbiz^ij, s^b-t?>mm<o±mit-^^mi^ 
w±izm^-th zbt:nmb^&. 
[0012] :^mit,zjrs\,^xi,i, mmmm^i^mMmz 

m^^yyxb-?^ i-xi,z^mz^m.mKimai-hz 

m) b^j:K)'2^-i'm:)f(0^-y-yht^Ty-}^ 

m) b^^^XdizLX -7^^^ h D y^J \' y ^ U ^^^*^tT 

>'N* -y ^ 'J yymxury- k t ^ -y y h i^-;!^ 

V^^^^^Jltcmi?*tT r y - UT V^;t3H 

^$rli5±T-#l>. -r'5r;b*>, (2{i) c7);^^<.y "J 
V:/^-^^ -y h SrfflUT-eiX^'nS::^? y- Hfc J:t>"r y 
-YbLxmmL. ^m^mzj:*). M^'-y-yhSrr 
y- H i: ;<? y- F b iZ^mz-^tl^'tl^it^-^XX^-^-y 
9 'J yyi:^^ oZbiZj:*). ^-V-y F*>'r y- h'B# 

5r , ^-dr- -y h' y - h'^^^^c:^oyiB*fcx/^••y ^ U 
yi?'-r^vIi:{cJ;OI^*T'#, ry-miz^^btzT 

y-K«<24fc«*«sc»^>ix. r^xvsffi (a^iir 
y-Hm<5it(3{r^Lvo cr,^^t^m±t. ^^i.x± 
m^m':om^^'i7 ozb ti^x^ h . ^^mx-^m^K 

hZffiXf^'y9 0yy-Hmt-^^ZT:'.T)i' ■ -^v^h 
ayxJ-<-y:$'Vy:ybtm£iX. mx.l£. #PgT4-3 
2 5 6 80^^^^. #ra^5 - 2 2 2 5 3 1 ^^fg, « 
^¥5-3 1 143 3-^4^ffi. 1$ffm2 574636^ 

X*)-^S,it^mmmtzmi^LibhJM^i3i^X . y 

i^-^)V. WA^mW^zhhy'JfDV. WFt. 'jt=m<r>'^ 

coo 1 31 

■ [ wf^inmmrmm. ] m « i h 2 «4 , ^wmmw 
Y&^-n'&.iii~if^mz-:)\.^x^-tmmmxth, 0 . la 1 
imm (*>*»o■«^>■rv^J:3^=— gsBfHSrix-?T$>&) , 

H 2 *<H 1 cots A - B - c tcrfi -> T^^WMIIT*) •!> . 
'^\\n<nmmffymwt^)V'f\3<r>ss['^\,z\t^ im> 
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la. hbm^m^mmeiiQiiif^^j-/\^si}it^ 

a, b, 4 1a, bcOluffi^O^'-eiX'fil^JlrO'fe^V- 
>20. 4 0?'««LTV^^. EllTii. M5rS2Siia 

yxj^y 1$^ V y::^'mm^ 2-::>mi^hm^ (2 1 
a. bi:4 1 a. b) ^^LTl^^. -^T. vSttS5^ 

-T) ii. 1 7(cJ:-l>^:K^^7^^1 ScoiHliKt::^^ 

v\ fiJc;)®rD-t:xy-y2 0 . 4 0cohuH'CS i^<50^ 

^mmrnvxtm^tix. Mmwi^smt^hmmcos 

mmmi)m^mim^tixmmm^mmt^j:^zt 

fcmmxh"). m^^^j:mmxo^+^(,zm^^t^^dM 
mx'$>h^ mmmcom^it:i6:Mxh^f)K o . 1—20 

[00 15] Si^co&JSii. "TjuT/U - ^i^^^hxjy 
:^^^-/^VyiflzX^m7&Tf&m't^zt:^^X^. zti 

^^^zti,zXr>x. ^m^—y-yh^m^^fz^y^- 
hayxj^yi^0yi:^mzX^'^mxsiO2 .rio 

2 m(^^mit-^mmmm%htihzt(,z^j:t. fisj^rn 
-irxy*'-y2 0 (4 0^>|5i«) (i. -nco^y^-h^y 

— McO:$^-y>y h2 9a, b . X^n^v ^;^;^7Ky^2 

7, rMm^m 

1 2;!?^A,fil^$fL^. S^.-K^ri 5ecJ:0K^^P 

m^tifzM^mi icojmmi2mz. xy^-yi$^mcom 
X'h h r)V ^ yiiT. ^ Ktmtf^fi . ^)Kr n >^ 

y-y2 0co^^;^'x#H^;^>'ililS$ixT. x^T;P • 

[ 0 0 1 6 ] 0 1 . 2i.z^Ltz^wmmfim\x^t. 

^j:<th Iffico— {^y:^-huy) XJ^-y^^jy:/ 
mm2 la, 2 1 b h . :^JS«S=5rl^L^mtt^O-«cox 
^^y^^jyy9-yyh29 a,. 29bS:fflV^T. r^^ 

T)v- ^y:^^huyxj^y^^)yif^z^y)^mmmm^i 
m^^h. ^jlT)U • ^y:^>hviyxj^^y^vyi^fizn 

i^T(i. tmmm^^mm.mzm^^titi-ncoxj^y 

9')yymm2l 2 1bt. ^-^''yh2 9a. 2 
9hti)m^^i^iXh. Lfzt^->Xm^^flX\^^^\^if. 

im^ttx^^h^m^w in^mi i ) ^zn^xxj^-y 

^'Jy^mfii2 1a, 2 1b. ^-y*yH2 9a. 2 9 



:5'U>i/l;ai2 1 a, 9— y-yV 29 Sib ^ XJ^^y^^J 

yi/mm2 i b . ^^-y y h 2 9 b h tsvncii^wtc 
ccoJ:o^4*®-C\ TfU^ym<7ymi^ 
^^xi:gimTa'^xY-y2 0ffZmALXXJ^^y^nm 
mSrii^L. ^Sm2 3;5?^ibh^>'X2 4^^LTX 
>^N-^y^'J>'^l:Sfe2 1 a. 21hlzm&i:mn^^t. 
^-y-/ h 2 9 a . 2 9b (C{i:^tC3S#m#*^'l&;&^i> <I 
htc^l). 'r^i:>*>. $)^B$^(CiDV^T(i:5^-y'y h2 
9a;^?^'X7y~K (v-f-^Xfii) ^^0. -e^O^rJ^-^-'^y 

h2 9b(ife^4>^ry-K (r^x®) t^r-g,. »:<:ob$ 

29b^^';&y-H k^A^xm) fc^rO. ^->-''yh2 

2O0^-yvh2 9a, 2 9b^7!?>^^56cry-Kt 
iiV-^>L OfftMSrfi 3 i: J: 0 r ^X-77!?<J^fi£$ 
ix. fiV-Y}L<n^-y-/Yt^xny^^fvr:^mmn 
mifw^iL^.z'i&^^Kh. z^am. rj-Y±.\zm>m 

J>^*^ Z(ryT J-Yt^'^^m-\zi.'^t}V-Y\,zmk 
^fifzn\,z. zfi^T-'^^^mffxn^ ^-y 

[00 17] t.fz. tmthXohzmmi 2tcJ;»9fig 

m'u^xY-y2o^mLi\LL. nm^zmmie^ 

«)KrO'feXy'->'2 0 6cSAL. :^-^''yh2 9a. 

2 9b \,zmimmt<-^mz^ Ltz^^xh. 

^5^-y"/b29at 29b^{i:|Hl— 

y^y hS:ffli^)t^«. m-^s mt\fS i ) 3&-^>^ 
fz^\t^±i)>Cy^j:h^mmnmifm&^fih. ^-y 

*yh2 9a. 2 9 bCcEDJn-ri>3c8SmE^O^^am - 

iooKH7.ifttmxhh. 

[0 0 18] ^fz. S-y y (0*5:^ 
BS) . jgfKKl 2#^7)^Mrn-»r;^y-y2 0<7)jg)aSR 

R6±-r-l>C:h;0>'aiLV^, ^'-y>yh2 9a. btLT 
{i. Al. Ti, Zr. Sn, Cr, Ta, Si. T 
e. Ni-Cr. I n - S n^Sr^'cPO^JS^ — y 

RJiBrn-fexy->'6 0tcio{t^Riett>y^c7) 
vStta^O^HtlctOs AI2O3. Ti02 , ZrOj . 
TagOs, Si02 ^c^Tt^M^V^LJfe^M. ITO^ 
V ^^O^t^:^(^W^. TiN, CrN. T 
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ic^ t'commmt^ti^. noz, zrOa , si 
r. s i ) iz}t^x^^-y^vy^^mmf)mmzm<^ 

[00191 ov^T% ^JSSfiJKfi. s:i;Brn-tXV - 

y 6 0 tciov^T s i 02 mco^mm-immmmz^m^ 
x^wm^mme icosiEi±;^'xr^xv^^6 

Y-yeo\^z^\-^x. ±WMmmmm%)t^\^zmm^ti 

^tiX (m^iLX) Rii5L. S i^<7)^Jl;6^<?>S i O2 
mco^mit-^mz^^ixh . ^>^'>;7/^h(i:. JS 
SIS ( r a t i c a 1 ) T'$> 0 . ^a±^^*tm^^ 
Wi-^JS^^/::(i*^T'$>^. ^Tt!. BS«® ( e xc 

ite state)^(i. X;:t>;^^-0^^{£l^^^ 
[00 20] ^Jl$)l>V^{i:#Jlc7):T:^^^[:-^!t$5:^^/i>^Jg 

it-^m^nhKm^(r)mmmzi6\^x . -aty. «^ 

^KmiiZ^^^x. m.'^mizmm^m^^^h. ^tz.m 
m.n^coi.o^znmzy;<-i;^^-t^^ mmBi^<^±. 

mMJ^^j:'&'^co^yhx3-)vcomm^m.^\^xrfd 

L . i)'^-:>i\L^Kmz t o ^ t ^^-r 

nmh'thm^cm^ii^^znh::^ 

t-X^^h. 

[00 2 1 ] SltSI^^® 6 1 \i. ^ 

x:7'^X^^g|5i:^U^y hS l^:?!;>/i>5roTl^^o R 
m:^'X7t<yK7 3i)^i^-7xy\j^ayhvi^^7 i 5r:f> 

^mesi^zmi^^ti. ^-/^yy7f. v9:^6ii:iti.x 
i5tt;<fxr^xv^6 smz^^-th. 

[0022] RiStt;<fx^ LT(i. TtYy^com 



X. CF4 m<7ymm:ffxt^}£t<my^^c^fih. sc^^y 

uttz\mmz9mi:m'tfzmm^^^m.y''yx^m. § 
sjs-&Mx^xvj!g. ^SE^^ • mm^^wmy-yx 

[002 31 ( 1 ) 131. S2tCS^L?tr^XVi® : 
niSttO^E^;^ ^ X^Oi^mfr;^^ ^ ^i514^''XT^ 

SrieSL. C:c03^;H^imffitCl OOKHz — SOMH 
z cOi^mm:^ ^ epjD LT r ^ X-7 S:5^§ -er-g,^^ 
^SX^Xv^iS, 

( 2 ) ia3t::^L;^cr^Xvi!^ : R^:Kc05^;^'^X^ 

(r)mmm^i^^^hKm'&iiy.ryX-7%^6 3<7:>±% 

CLtfOJia^^^^a^f/U-fliffig KCl OOKHz — SO 
M H z (^DiSiaigS^J 5: ep Jn L T X ^ X V $ -ti: ^ 
^^^SX^Xvl^^i®. 113 (B) ii?ift^«£r7>f;^m 
fig 9 icry^mm^^^. 

( 3 ) 134 tC^L/cX^Xvj® : RlEft^^XX^Xv^S 

3co\^mz^wL^(7^mm9 3^wML. 

^^:mfii9 3tC100KHz^5 0 M H z O^jgiS®:^ 2: 
a]3!iaLrr^XvSr»*$ii:-g,SS^-&Mr5X-e5l^ 

( 4 ) 115 ^c^Litr ^X^ig : Siei±;?yx^^^6 3 
(Dp^mza^ )V^m 9 5 * 7t(i«^^^«::7 
SdBL. ^Ifl^Bffi^Cl 00KHz-'50MHzc7)lSjg 

X-e a: ifim^^^hTy Xv Sr^§ ix-g> x^ X^^ 

[00 24.1 ^Jt. 3>Y;Uco?^^?:|l3M'r-2>C:^(CJ: 
0. '^y:3ygiX^Xvagt X^Xv4J(c;B(t^vg 
14S^o^^a^^i§i6l)C:fctT-#l). Hi. 

m2^z^LfzXo{z. ^[-^mGi i^xx//tfz{mu 

fi557 3S:lSgL. X^X'756^gptc2 0-3 0 0;y»> 

y^cmM^mm-hzbi^z^ ^nmm.y'yx-7m%^ 

X^Xv|S6^6 3rtcOX^X^*tc(i:. 

it^n.'f-^mtRm^ v ^ tf^^mzKmy^xj xv- y 6 

Ii5 (fi?!l;c(f . S i^S i O2 ) ifZmm^h^ 
[0025] ^ZX\ Si^Jtt^'XX^Xv^^S 3 ^ 

RffiXQ-t xy - y 6 0 h (Dmi^z . Hi^Wtc *14^rvgtt 
ii^-tt^V^XU -y K$riS(t^o XU «/ Fco^BT'X^X 

vit'o^ :^ytm^t <^rs(>zmM^mf)m^j:htix +fp 
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^^^'S)-!) o laSii. • r^N-^-x- • K 1 0 1 

[00 2 6] mikt. v;l^^ X'Jvh • i^^y^yFS:^ 

't'^mmrchh. • x y y h • h 1 1 1 

(i. ^JlS>^V^{i:^tt%:;^?-i^>:Sr-S¥«tCilSO. l-lm 
mc7)X y ^y h;&>i|^tC^(t^ilTV^-g,, >y H 1 0 

1 . 1 1 1 ii. ^^SI^ 10 5, 11 5^(C i 0*?^^c7) 

^^ai^t-^-r^^o^'M^Lv^ ^UyFioi. Ill 
[0027] <x(35g^#s ( mm) 6cov^rsi0Br 

€>o Elli5J:tXIl2Cc^§ii/:rJ:555r. ^^ro-trx 
^-^20, 4 0. ^jern-bxy*-y6 0(i:3^«l 

2. 14. 16 VMm^m tcioTHM^ix. -eix^' 

tg^:2oc0S^. *r^i:»^>«)K7^o-fc:XV->' ( 2 

0.4 0) tKmyu^xY-yeoti^m^^h. Zico 
c:h:^^^<fi^tt:^?^'iSv^. m^zfm:r^'^xv'-y2 

0. 4 OCOJE::^!^. ^J^:^To-fexy'->6 0 j:0]S<'r 
i»C:h;0^^iLv^, ^ixtcj:0. RJSrn-bxy'-y 6 
0 tcSA^flT'c^JE'ti^.X;^^ «JKrn-fe;^y->' 2 
0, AO\,zWiX^tih:ibtm±.^ti. fiSMTn-^rxy" 

-V20, 40cJ0^-^^y h^ffi-e. ^mit-^m^m^ 
^tihz,ti.zxhmmLmi:mitth:ibt^x'^h. t 

u-\ixv^-y2o. Aocr>^-y-/vmm\iZ±mit^ 

9'}y9'i^:^'rJ^^mm-h:Lt\{zi.^^ ^-YyVt^ 

tiv-Yb\^xmm^hmi\iZ. 

ioo2s]mmu^m'f^ztit. mz. mi<7^^- 
y-^vtmmLxtm^fifzm^\^zwMTh^. isi^r 

a-trxy^>'2 0. 4 0C0JE:^^ (^^Jg) (i;. 0. 8-- 
10X1 0-3To r r:0W3®Ti)-S>o Rja5:rn-fexy- 
yeOcr^K-f} It. 0. 5-8x1 0-3Tor 



[0029] (l)X>'N'y:^Uy^'^fKSi) 
gAm^J : 2. 8kW 

^Txzt^XY-yp^mt} : 5. OXlO-^Torr 

mn^mM&mmc 4 o k h z 

a^7f^;l-:^[llSKifc : 1 0 0 r p m 

m^mmmcom^ 2'-6;fy^xhn-A 

(2) Xy>?y^'J>'i5^^ft (Ta) 
tkXmil : 1. 5kW 

«)Kra-fe>c.y->^rtJE:^l : 5. 0xi0-3Torr 

mw^mMmmmm 4 o k h z 
mwLyr^/]^iy'mmm. : i o o r p m 
m^mMm(om^ : i'-4:t>'^xha— a 

( 3 ) is^m^mmco%m^f¥ ( > 

ilS : 0 1 . 2 tcs^ ^X^^^i® 
SAm^; : 2. OkW 

E^J : 1 . 4 X 1 0-3To r r 
[0 0 30] C:<:OB§. X^t y^y y^*. Xn-txtcJ:^ 
^t/::X7Xv(cJ;^^Krn-txy'->'^^fiJctT 
v^^S^ffp. fiS:]Krn-fexy'->'^H-:>Tv^-g> 

^hfzibf,zA<^<%m(^<%m^fSi^m^z.t:^mt 
[003 1] mii^z^^Lxmm^m\^^x^mRmm±m 

-Yv h 2 9 a . btcs i m<m.\mmm.\fxx^^h^ 

S^-y-y h^iaSL. -*:^r. :^-^^yh4 9a, btC 
(^T i , Z r^c7)g!^t?^;^;-'iSSlff^T$>^^Jg^-^'«y 
h^H^-r-g). 57-y^yN2 9a, b ^t^T/P - Vi?'*" 
:t>NayxyN-'y^y>'^LTS iSSKSrmL. Clix 

^^«rn-fexy*-v6 OT'S i o^nwmz^im' 
w^'^^)vy-\3^?j\'^nmjmx.xs 1 02 mn 

KSritSiLTBWis-r^JKiPcOS i O2 ^m&Jjg^'r 
|)o OV^T\ ^-^'^y b4 9 a. b ^x^T^U • V^/^-^ 
h a ^y :^ y y ^^'XT T i ^ /:r{iZ r S^il^^B^ 

®(Si02 ) /^SSW^ii (T i O2 . Zr02 ) <50 

[0032] m^\t^wfi<nm^mm\^^^^mmx 
hh. mmmmt^^h Lxmmi 2 1 . ^(^m^co 

S«o-KMl2 3. ^XX/miTyxJ-¥^12 5t^ 

Piio-r^y-^-KyXSr. TMP(i^-.if^y^rj.^- 
^>^X$-^t^. #^^{iy-byS7pXl 3 1, 13 3^ 
itLXm^^tiX^^^. S^n-HMl 2 3{i:y-h^s; 
;UX1 3 5=5rVX{i:B3KP(CcJ: ^i^^zmm^mxh 
0. S^ryo-Kgl 2 5(i:^*-h^NVl-Xl 3 7^U 



(8) 
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ttl, y- hJ^fU:/ 13 1. 1 3 3 Srii LT^*/U:J^ 

-14 3 ^tmtt Z t I. . 

C 0 0 3 3 3 1 4 1 S:JgttL7tS«*;U:?'- 1 4 3 
h^'N'/l'y 13 5 ^tfr LTS«o- 1 2 3 tcffi 

TmzmL^^fl-V- 1 4 3<i^^ 1 2 1 

1 2 1 SSI 4 1 i.znmi)m^^tih. ^r*5. mm 

[0034] ^^mifii^l Vtzmm-^ivy- 1 4 3 {i 

^ry^-Ym.i2 5i,zm.m^ti. 'j;^mf-zmtxmm 
mi9i»tz^. y- hvsvwr 1 3 7 ^^fr vx^vmiizm*) 

■ m • --mizx^immcomm^^^ 
•i., «M^i 2 1 t^fctts^M^aati. mL^^ii'y-ifi 
^^m^x'hhM.^w\^x^i . m2i,zmLtzmmt 

m^mi,zmhi,bzbti'^^j:^K -tt^h-h, mmm.i 5 

1, 1 6 ltc:J;o-CJgfi£$n.S.^ro-fexV->-l 5 
3. 1 63tC:5'-y-y M 5 5a, b, 165a, b** 

WM^fl, -TO. h D -y ^ U yymi^z^ 

0-9 Sr^-r. S«:^;^^- 1 4 3<?)I5i«{;r J: 0 , ±m 
immmx.l,£S i - s i coJ; -5 tc^JSlg-ft!K!;*ili 

mz^mztih, ztiit. mimi 1 1 tci oa^^fi. 

/iRj£ro-fe;^V-y 1 7 Stci 0*T^:bix, vSttSlfe 

<nmtm>zm-h mmz j: ^ , 
[0035] ■^w^xtmtnm'^x'hhifi. *^hjco^ 

( 2 ) ^cr>^., ±mimmcr>mmmb y.x'f:i-r)v • 

vj/Q h a yxM- .y U y^^'SSrS^ffl-r C h J; 0 . 

( 3 ) ^]ajii-^^^^E-ft;-^%*ifWMt^-r-s.tcig 

:«^(7)vStta$:|iJffl-tl. C t tc J; 0 , 

i.z%ftt{:W^(mm^'i^hz t *>x'^ h , 

(4) jS^^sicJ;OjSMro-fexy->-tSjErD-fe 



I.. 

( 5 ) iSO(cKiEtt;«fx*i^ro-fe;:^V->tSLM. 
T^-^'-y h±.l,ZKJ£^±mm^±tXh, TiT/P • X 

V^«^X>'t .y ^' ij y^/j&ifi^;^ S . 
[0036] 

-^mm^, m.mzyyt->'^^-x.hztim±Lx. 
ms>mL^mx'nmi>zmm-h z t **-c-# s . 

HUT'S) -a. 

n^A -B-cizi^'y fzmmmx'h h . 

[113] rvx-^m<nmmk^^^-t'mmx'hh. 
[04] v'vx-r?u(r>mm^^fr<twmxhh, 

[ H 5 3 r5Xvai<0ffifigMS-^^^ljiBJIlT-$> I. . 
[116 ] • T>'^•-^■v • i/U -y HSr^-rTffi0T 

[07 ] • X U >y h • -y K^S^f^ffiaT'S) 

m&\iii.wfiX'm\^h^mrimm\^^'tmmmm 

1 1 

12. 14. 16 WBM. 
1 3 S^^yP:?'- 
1 5 *^--K>-7* 

1 7 ^r-:?' 

20, 40 ^rn-fe;^V'-y 

21a, 21b, 41a, 41b X^-N'-y ^mSi 

2 3, 4 3 ;^>'N°-y:?ffl3<0fi«jlg 

2 4 \-vyx 

25, 45 3>-hn— 5 

2 7,47 7.)^'/^ f}X.Tf^y-^ 

29a. 29b, 49a. 49b S—^'/Y 

6 0 m^Tu^7.v—y 

6 1 vstts^^a 

6 3 raeitxrxr^xv^^ 

6 5 «ii 

6 7 Vyf-y^^^'-y^;^ 

6 9 iSfflSEmas 

7 1 
7 3 

7 7 3>'ha— ^ 

7 9 Km\i:tfX7i(y^ 

8 1 ^^'J y H 
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9 1 wm^^m 
9 3 w-mmm 

9 5 n>f;U^^fig 

10 1 -^/l^f- - T^^—^^ ■ >y F 
103 

10 5 ^^fflW 

111 V/l'f' • X 'J h • -y F 

113 X U y h 

1 1 5 ^ffl^ 
1 2 1 



12 3 S«0- 

125 SSrvn-K^ 

131. 133, 135. 137 if-VJ'siV:/ 

14 1 mwL 

143 

15 1, 16 1, 17 1 

1 5 3. 1 63 ^)^rQHrXy'->' 

155a, 155b. 165a. 165b ^-^-/h 

173 Ri£;ra-t:xy-y 

175 JStta^^M 



[02] 





[[14 ] 







67 




€9 




MB 




RF.G 



[05] 



81' 




62 




69 


MB 




RF.G 



mil 



115 




(10) 1-2 79 7 58 
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